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Abstract — DSTATCOM is a distribution static compensator 
which can compensate the voltage and current ,mitigate the 
current related power quality problems A distribution static 
compensator is very popular in computing linear and non 
linear loads DSTATCOM most common use for voltage 
stability . A DSTATCOM is a voltage converter (VSC) based 
device with voltage source behind reactor. Single phase load 
compensation is uses for the purpose of the reducing the 
reactive and harmonic parts of the load currents. 

Index Terms — harmonic compensator, static compensator, 
power quality issues 

I. Introduction 

In modern trends power system problems such as voltage 
sag, swell, harmonic is minimized by the voltage 
compensator (DSTATCOM). The various power devices 
are DSTATCOM(distribution static compensator), 
DVR(dynamic voltage restorer),UPQC(unified power 
quality conductors), the current related power quality 
problems are mitigated by shunt compensator. In this we 
show the stmcture of the load compensator & study the output 
voltage and current waveform three phase load with 
DSTATCOM. 

II. DSTATCOM Components 

DSTATCOM involves mainly three parts 
IGBT & GTO dc to ac inverter:- these inverters are which 
create an output voltage waveform that’s controlled in 
magnitude and phase angle produce leading and lagging 
reactive current depends on the compensation required 
L-C FILTER The LC filter is used which reduces 
harmonics moves the inverter output impedances to enable 
multiple parallel inverters to share current the LC filter is 
chosen in accordance with the type of the system and 
harmonics present at the output of the inverter 
CONTROL BLOCK:- control block is used which switch 
pure wave DSTATCOM modules is required they can 
control external device such as mechanically switched 
capacitor banks too. These control blocks are designed 
based on various control theories and algorithm links, 
instantaneous PQ theory. 

III. COMPENSATING SINGLE PHASE LOADS 

The schematic diagram of a single phase load compensator is 
shown in fig. 1 .In this diagram a voltage source is supplying a 
load that could be nonlinear as well. The point of 
connection of the load and the source is the point of common 
coupling (PCC) since there is no feeder joining the source and 
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the load, here the compensator consists of an H- bridge 
inverter and interface inductor(Lf).The resistance R f 
represents the resistance of the interface inductor due to its 
finite Q-factor as well as the losses in the inverter .one end 
of the compensator is connected at the PCC through the 
interface inductor whole the other end is connected with the 
load ground, the dc side of the compensator is supplied by 
a dc capacitor C dc . 



Fig 1 SCHEMATIC DIAGRAM OF SINGLE PHASE 
COMPENSATOR 

Let us assume that the load is nonlinear. The instantaneous 
load current then can be decomposed as 

h = hp + hq + hh 

Where and are respectively the real and reactive 

parts of the current required by the load and I- j } r is the 
harmonic current drawn by the load .the purpose of the 
compensator is to inject current c> such that it cancels out 
the reactive and harmonic parts of the load current 
Now applying KCL at the PCC we get 

H = h + if is = ! 'i - if 

we assume that the compensator operates in a hysteresis 
control loop in which the compensator current tracks a 
reference current If let US now choose this reference 
current as 

if = i lq + i lh 

if the inverter accurately tracks this reference current, then 
the source current will be equal to the unity power factor 
current drawn by the load. Since the compensator does not 
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draw or inject any real current, the average power consumed 
by the compensator is zero. 

IV. IDEAL THREE -PHASE SHUNT COMPENSATOR 
STRUCTURE 

To illustrate the functioning of shunt compensator , 
consider the three phase ,four-wire (3p4w) distribution 
system in fig 2 all the currents and voltages that are 
indicated in this fig are instantaneous quantities. Here a 
three phase balanced supply (l ?sa> v sb> v sc) is connected 
across a star (Y) connected load. The loads are such that the 
load currents j may not balance, may contain 

harmonics and dc offset. In addition, the power factor of the 
load may be poor. One implication of load not being balanced 
in this system is that there may be zero -sequence current 
t Nn flowing in the 4 th wire , i.e., in the path n-N as shown in 
% 



Fig.2 The Three Phase, Four-Wire (3p4w) Distribution 
System 

V. SCHEMATIC DIAGRAM OF A SHUNT 
COMPENSATOR FOR 3P4W DISTRIBUTION SYSTEM 
THAT IS SUPPLYING A Y -CONNECTED LOAD 

The shunt compensator is represented by three ideal current 
sources if b , r'^.the point of common coupling (PCC) is 
encircled in fig. the current sources are connected in Y with 
their neutral n’ being connected to the 4 th wire . the 
purpose of the shunt compensator is to inject currents in 
such a way that the source currents (r' M , Gp, i*/} are 
harmonic free balanced sinusoids and their phase angle 
with respect to the source voltages v sb , has 
desired value 

VI. RESULT AND DISCUSSION 

DSTATCOM is a device which is used in an AC distribution 
system, harmonic current mitigation, and reactive power 
compensation. By this load compensation the power system 
should run smoothly and properly .we can find out the 
reference current and voltage. 

VII. CONCLUSION 

DSTATCOM (single phase & three phase compensation) 
reduces the harmonic and other power quality problems .it 
provides better power system .in modern trends uses of 


the compensator in many countries is increases. It is a 
best device for power system. 

ACKNOWLEDGEMENT 

I am thankful to all the faculty members of EE & EEE 
department to give kind contribution of guiding for 
publishing the paper. 

REFERENCES 

[I] D. A. Torrey and A. M. A. M. Al-Zamel. "Single phase active power 
filters for multiple nonlinear loads," IEEE Trans. Power Electronics, 
Vol. 10, No.3, pp. 263-272, 1995 

.[2] 1. C. Wu and H. L. Jou, "Simplified control method for single phase 
active power filter," Proc. IEE, Pt. B, Vol. 143, No.2, pp. 219-224,1996 

[3] A. Ghosh and A. Joshi, "A new method for load balancing and power 
factor correction using instantaneous symmetrical components," PE 
Letters in IEEE Power Engg. Rev,v ol. 18, no. 9, pp. 60-62, 1998. 

[4] A. Ghosh and A. Joshi, "A new approach to load balancing and power 
factor correction in power distribution system," IEEE Trans, on Power 
Delivery, Vol. 15, No.I, pp. 417-422, 2000. 

[5] A. Ghosh and A. Joshi, "The use of instantaneous symmetrical 
components for balancing a delta connected load and power factor 
correction," Electric Power Systems Research, Vol. 54, pp. 67-74, 
2000. 

[6] H. Akagi, Y. Kanazawa, K. Fujita and A. Nabae, "Generalized theory of 
the instantaneous reactive power and its application," Electrical 
Engineering in Japan, Vol. 103, No.4, pp. 58-65, 1983. 

[7] H. Akagi, Y. Kanazawa and A. Nabae. "Instantaneous reactive power 
compensators comprising switching devices without energy storage 
components:' IEEE Trans. Industry Applications, Vol. 1A-20, No.3, pp. 
625-630, 1984. 

[8] H. Akagi, A. Nabae and S. Atoh, "Control strategy of active power filters 

using multiple voltage-source PWM converters," IEEE Trans. Industry 
Applications, Vol.IA-22, No.3, pp. 460-465, 1986. 

[9] T. Furuhashi, S. Okuma, Y. Uchikawa, "A study on the Theory of 
Instantaneous Reactive Power," IEEE Trans. Industrial Electronics, 
Vol. 37, No. I, pp. 86-90, Feb. 1990. 

[10] J. L. Willems, "A new interpretation of the Akagi-Nabae power 
components for non sinusoidal three phase situations," IEEE Trans, on 
Instrumentation &Measurements, Vol. 41, No.4, pp. 523-527, 1992. 

[II] E. H. Watanabe, R. M. Stephan and M. Aredes. "New concepts of 
instantaneous active and reactive powers in electrical systems with 
generic loads," IEEE Trans. Power Delivery, Vol. 8, No.2, pp. 
697-703,1993. 

[12] A. Ferrero and G. Supeti-Furga, "A new approach to the definition of 
power components in three-phase systems under non sinusoidal 
conditions," IEEE Trans. Instrumentation & Measurements, Vol. 40, 
No.3, pp. 568-577, 1991. 

[13] M. K. Mishra, A. Joshi and A. Ghosh, "A new algorithm for active shunt 
filters using instantaneous reactive power theory," IEEE PE Letters in 
IEEE Power Engg. Review,Y ol. 20, No. 12, pp. 56-58, 2000. 

[14] M. K. Mishra, A. Joshi and A. Ghosh, "Unified shunt compensator 
algorithm based on generalized instantaneous reactive power theory," 
Proc. IEE - Generation. Transmission & Distribution, Vol. 148, No.6, 
pp. 583-589, 2001. 

[15] F. Z. Peng and S. Lai, "Generalized instantaneous reactive power theory 
for three phase power systems," IEEE Trans. Instrumentation & 
Measurements, Vol. 45, No. I, pp. 293-297, 1996. 

[16] F. Z. Peng, G. W. Ott and D. J. Adams, "Harmonic and reactive power 
compensation based on the generalized instantaneous reactive power 
theory for three-phase four-wire systems," IEEE Trans. Power 
Electronics, Vol. 13, No.6, pp. 1174-1181,1998. 

[17] M. K. Mishra, A. Joshi and A. Ghosh, "A new compensation algorithm 
for balanced and unbalanced distribution systems using generalized 
instantaneous reactive power theory," Electric Power systems Research, 
Vol. 60, pp. 29-37, 2001. 

[18] M. Ardes, J. Hafner and K. Heumann, “Three-phase four-wire shunt 
active filter control strategies," IEEE Trans. Power Electronics, Vol. 12, 
No.2, pp. 311-318, 1997. 

[19] C. L. Chen C. E. Lin and C. L. Huang, "Reactive and harmonic current 
compensation for unbalanced three-phase systems using the 
synchronous detection method," Electric Power Systems Research, Vol. 
26, pp. 163-170,1993. 


422 


www.erpublication.org 














